The novel tridentate ligand 1,3,5-tris(4-cyano-phenoxymethyl)-2,4,6-trimethylbenzene (1) together with silver-(I) triflate has afforded the interesting coordination polymer [Ag(1)(CF 3 SO 3 )]‚0.5H 2 O, containing undulated (6,3) layers of hexagonal meshes, with alternating Ag and 1 triconnected centers, entangled into 2-fold parallely interpenetrated sheets, which, furthermore, are polycatenated to generate an unique three-dimensional array.
In recent years, the use of crystal engineering concepts has produced a variety of coordination networks, 1 many of which exhibit unusual and fascinating modes of entanglement of individual motifs. 2 There is an increasing interest in these species not only for their potential properties as functional solid materials, 3 in host-guest chemistry, ion exchange, catalysis, and for the development of optical, magnetic, and electronic devices, but also for their intriguing architectures and topologies. In these investigations, a large number of molecular building blocks have been employed, suitable, at least in principle, for the assembly of desired structures. Among them, different types of tritopic ligands, with rigid or flexible backbones and variated donor functionalities, have been used together with metal centers, resulting in the formation of interesting structural motifs that include finite architectures (cages, polyhedra, etc.), 4 extended 2D layers, 5 and 3D networks. 6 These ligands are useful for introducing three-connected nodes in an extended array, giving often honeycomb layers with large six-membered rings. 4g,5a-d For this purpose, we have prepared the novel tritopic ligand 1,3,5-tris(4-cyanophenoxymethyl)-2,4,6-trimethylbenzene (1) containing flexible sidearms with three nitriles as donor groups.
The aim of our investigation was to obtain 2D coordination polymers with (6,3) topology, possibly showing new modes of entanglements. Many layers of this type are, in fact, interlocked into n-fold interpenetrating sheets, 2 or in polycatenated (2D f 3D) systems, 2c,7,8 or even interwoven via unusual Borromean links, as we have recently observed. 9 The reaction of 1 with silver(I) triflate has, indeed, afforded a new 3D polymeric species, namely, [Ag(1)(CF 3 -SO 3 )]‚0.5H 2 O (2), containing (6,3) interlocked layers. It belongs to the class of "polycatenated networks", i.e., nets having the peculiarity that the whole array has a higher dimensionality than that of each of the component motifs. 2c,7,8 Examples of polycatenated (2D f 3D) arrays are illustrated in Scheme 1. Compound 2 shows a higher topological complexity than the species in Scheme 1 that will be described here.
The ligand 1 was obtained with standard methods 10 by reacting 4-cyanophenol with 1,3,5-tris(bromomethyl)-2,4,6trimethylbenzene. 11 The ligand flexibility allows different † Università dell'Insubria. ‡ Università di Milano.
Scheme 1. Two Examples of Polycatenated Layers
conformations that have been observed in the solid-state structures 12 of two pseudo-polymorphs of 1, the free ligand (1a) and an ethanol solvated form 1‚0.5EtOH (1b), illustrated in Figure 1 . The coordination polymer 2 was obtained by reacting 1 in acetonitrile/chloroform solution with silver triflate dissolved in acetone. 10 The product is obtained after many days by slow evaporation, and its formation was evidenced by the shift upon coordination of the ν(CN) signal in the IR spectra.
The structure 12 of complex 2 is comprised of (6,3) layers of hexagonal meshes, with alternating three-connected Ag-(I) centers and tridentate ligands in the (cis, trans, trans) conformation (like 1b in Figure 1 ). The layers, with a structure of the black-P type, are highly undulated, with a thickness of ca. 13 Å, as illustrated in Figure 2 .
The size of the windows can be estimated from the distances of the silver atoms from the baricenters of the benzene rings of the ligands that fall in the range 11.98-12.51 Å. The coordination around the silver centers is distorted tetrahedral with three nitrile groups of three The undulated layers are associated in pairs, sharing the same average plane, to give (2D f 2D) 2-fold parallely interpenetrated sheets of the usual type, 2a as shown in Figure 3 . Highly undulated (6,3) layers were also obtained with similar tritopic ligands possessing flexible sidearms; 4g,5a-c in all previous cases, however, the layers simply exhibited deep interdigitation but were never catenated.
The unusual topological feature of complex 2 consists of the fact that the 2-fold interpenetrated sheets are further catenated to the two adjacent ("upper" and "lower") sheets in a parallel fashion (average planes displaced by 1/2 b, 8.5 Å in the normal direction) to give an overall unique (2D f 3D) polycatenated network. In the resulting array (schematically illustrated in Figure 4 ) each layer is intelocked with three others, i.e., one on the same average plane, plus one of the two interpenetrated "above" and one of the two interpenetrated "below" layers. An analysis of the packing does not show particular interlayer interactions that could explain the unusual polycatenation.
The type of entanglement of 2D motifs observed in complex 2 is completely unprecedented in the area of coordination polymers. The phenomenon of (2D f 3D) parallel polycatenation has been discovered only recently (the first example was reported in 1997). 13 Few examples of parallely polycatenated simple layers, both of (4,4) 14 and (6,3) 15 topology, are now known. We have recently shown that a species erroneously ascribed to this class, namely, [Ag 2 (H 2 L) 3 ](NO 3 ) 2 [H 2 L ) N,N′-bis(salicylidene)-1,4-diaminobutane], 16 contains, in fact, undulated (6,3) layers that are not catenated but interlocked via Borromean links. 9 In the "normal" cases of parallel polycatenation the characterizing feature is that all the entangled layers show different average planes that are displaced in the perpendicular direction. The presence of interpenetrated layers (as in 2), i.e., interlocked layers sharing the same average plane, was never observed before in these systems, but only in an exceptional organic array sustained by hydrogen bonds and derived by the self-assembly of 1,1,1-tris(4hydroxyphenyl)ethane and 4,4′-bipyridyl, 17 forming a 2:3 adduct. This is comprised of puckered 2D nets of very large hexagonal meshes that give parallel (2D f 2D) 5-fold interpenetrated sheets (see Figure 5 , bottom). The sheets are (2D f 3D) polycatenated into an unique 3D array (schematized in Figure 5 , top). Each layer results interlinked with 10 others, i.e., four sharing the same average plane, plus three out of the five "above" and three out of the five "below".
The novelty represented by the simultaneous occurrence of layer interpenetration and (2D f 3D) polycatenation phenomena can be also considered in comparison with another noteworthy species, i.e., [AgL 2 ](SbF 6 ) (L ) 3-cyanophenyl 4-cyanobenzoate), 18 containing (4,4) layers. These layers show 2-fold parallel interpenetration of the common type, and, furthermore, the double layers give (2D f 3D) polycatenation in the inclined mode, rather than in the parallel one, as in 2.
Despite the large dimensions of the windows in a single layer of 2, the entanglement with other layers fills almost all the free voids. Only about 6.5% of the cell volume remains available inside the networks that actually is occupied by solvated water molecules.
Further investigations on the use of ligand 1 and related ligands are in progress.
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Crystallographic information files (CIF) are available free of charge on the Internet at http://pubs.acs.org. dissolved in N,N-dimethylformamide (10 mL). The resultant mixture was left to stir under nitrogen for 20 min at room temperature and the 1,3,5-tris(bromomethyl)-2,4,6-trimethylbenzene (1.20 g; 3 mmol), prepared according to the literature method, 11 was added. A condenser was mounted and the mixture was heated at 120°C for 2 h; then, it was allowed to cool to room temperature and filtered to remove the formed KBr. The mixture was diluted with ethyl acetate (150 mL) and washed with water (3 × 80 mL). The organic layer was dried over sodium sulphate, and the solvent was removed on a rotary evaporator. The residue was chromatographed on silica with dichloromethane/methanol To a stirred solution of ligand 1 (0.0244 g; 0.0511 mmol) dissolved in acetonitrile/chloroform (6 mL) a solution of silver triflate (0.0206 g; 0.0766 mmol) in acetone (6 mL) was added dropwise. The mixture was stirred at room temperature for 1 h and then it was left to stand in the dark. The solvent evaporated very slowly to dryness and a powdered material was recovered, which was washed with small 
